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GRAPHICS DISCLAIMER

All figures, graphics, tables, equations, etc. merged into this
translation were extracted from the best quality copy available.
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TWO-UIMENSIONAL SATURATION GAIN AND OUTPUT POWER IN TRANSVERSE
FLOW\ ELECTRICAL DISCHARGE C02 LASERS
Chen\L¥yin, Chu Zexiang, Wu. Zhongxiang

SUMMARY

Mhis article presents the two-dimensional distribution of
saturation gain parauwsters in transverse flow discharge co.” lasers
as well as the laws for their changes along with changes in radiation
fields. Use was made of microscopic physical mechanisms to make
notes and explanations. We used three types of stability oscillation
conditions to respectively calculate the light strength distributions
within cavities and output powers. Moreover, this provides a
comparison for discussion and offers a type of simple and convenien?

re gt A

rethod for selecting the device with the best design plan. 74' L
(hre o€

In laser media, the energies of the various types of vibration
modes, the vibration temperaitures, gains and other similar physical
quantities as well as the laws governing changes in these quantities
along with changes in radiation fields have still, up to the present
time, received very little study. The majority of the work has been
proxinats ~nalyses expressed as formulas [1-3] under certain
simplifled condi*ions. Reference [4] studied the rules governing the
DL of saturation gains and their distribution with changes in
radiation fields. However, there is no electrical excitation or
disciargs fauctor. Tne work of reference (5] on transverse flow
discharge lasers is also limited only to one-dimensional
dissributions. Because of the importance of the mutual interactions

At

n
0f the three factors of elactrical fields, radiation fields, and flow
movenents in high power lasers, this article, on the foundation of the
Wwork with the small signal gain (Go) done in the past with transverse
flow killow=tt electrical excitation or discharge C0; lusers [6],
does a d=taii=d study of the rules governing changes in the three

factors discussed above under tic effects of strong radiation fields.

T. THEOREDTICOAL WMIDEL, CNUATTON2 | AN CALCTLATIUN mBTauss

he Tur ns elechrode models are concerned, we still make use of

shown in Pig. 1). 1In the Fig.

N
Pl
&
&

the one descrinal in referenca

i

I"!\ WLy oY oY ‘l'- WY ) \-,, . B P IR i RV PN L I o
v N ' " { - ". f\'»' .'1' 'v‘ ‘ TN ‘. -,‘!"-J 5\"\“V"-"‘,f’l ,-’.\f\ \ ‘t "-r.

o' ¥

b sgin'se'd

AT T o ra oo =i

“x ‘W Sy T

LR T

s
l‘ -

A

P xa e e

P e |

e

™
S
w




1 0% 8 R 0 Bt oV eVt ot e Ty 8 0.8 %at vad ®a0 b

R WA A

3 ABDC is the positive =lectrodc. EFHG@ is the negative :
) electrode. PPO0O is a totally reflective lens. The reflection K
W rate is R, = 1. qq’s’s is the output lens. The reflection ‘
ﬁ rate is R, . L is the length of the cavity. We assume that the A
" gas flow temperature I | +== “low speed (W) , the pressure (p) 3

t , the electron density (n,) , and other similar physical quantities

K are uniform along th=z Y axis but show differences along the iz and iz
§ axes - 1f one t=zkes tne light cavity along the direction of the ‘
:, electrical discharge z and divides it into quite small areas (In ;

Pig. 1, the smz7 volumnss created on the surface area KK’ff along

the light axis). Within ths corresponding electrical discharge areas,

the current flow density J is a constant amount. Outside the

2l e <

electical excitation ares, j = 0. At this time, )

-

iy

]
" Ly (1) '
I FG=by/mL ™ Tpe’ N

o~

ek e e e

v, In these egquations, J is the totul electrical current. VD is the
A . L. . | . ..
A electiron migration spe=d. ¢ 13 the =mount of electricity on an
13
! O

. Tig. 1 4 Tross Section of a Transverse Flow 3elf-Sustainea N
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8 In the case where the relaxation model is chosen to be a three

‘ vibration mode system as shown in reference (6], it is only because

a the radiation factor is not zero that, in the equations corresponding (136)

+ to the upper and lower laser energy levels ny  and o , one

R adds the quantity Zdne/dt) radiation =  @I/chy - In this, I is

a : the field strength. ¢ is the speed of light. A 1is Planck's

0 constant. ,v is the frequency. G 1is the gain. .m 1is the particle

- namber for the * energy level. «i=1,2,8, N respectively

: represent C04(100) . CO4(010) . O()4(001) and No(»=1) energy levels.

‘ The gas flow in each of the small areas is like that in reference
[6]. Tt acts as a one-dimensional, steady state, ideal fluid. It is

\ possible to make use of s one-dimensional conservation eguation set to

" describe it. This is oaly trus because the radiation quantity (dg/dz)+0,

In tne ensrgy equution, one added the gquantity (dg/de)=GT | @

e is the gzin)

7 4s far =2s the various suall areas with a heignt of z are

% concerned, given the initial conditions, the structure of the cavity,

* the dischargs characteristics and the 1ignt strength, 1t is possible

to tave the relzxation equation, the state eqguation, and the

—-dinensional flow conservation equation and work them together to

O
.30

set up s numerical solution, solving for the distributions of all the

XA
X B EH VT

. 23rresponding physical gquantitites T, T p u . Moreover,

v from thz upper and lowar laser energy level particle numbers " one

N solves for th= corresponding saturation gain value G=a(n—n) ( (o is
) P
4 th= cross zection).
‘ .

. The z224l1ll arsas with different heignts f correspoand to

s different 2z, and have different G~z curves. As far as all two

: dimsnsional distributions withn z forring an ‘a4~z  plane are

“ 3 . .

. concernad, by changing the pnysical parameters and the light strength,

* it is possible to obtzain two dimensional distributions accompanying

bt changes in the rules corresponding to changes in parawmeters.

: Tn light cavities, the mutual dissipation and growth of g=in and

. dzore=ae, czuse e light radiation to reach a stable distribution.

L}

> - .

Troc this tyns of stable light distribution, the output lens surface

N trse o an? +the oounpling rate make it easy to solve for the output power,
L)
o .
U
.Q

b -

-, :) .
L~

N .
B A e a1 A AT (UG L AT A O QA )

- &




Gk AW K U RSB UL DS LW % L1 S, e L S VR TR LRI AU e

-

If one assumes that cthe cavity body is composed of two parallel,

lanar reflection lenses, their reflection rates are, respectively, R
y ’ y’ 1

K and R, , ignoring diffraction losses, and avoiding dissipation ;
k) o
h losses as well as absorption of the cavity gases. With consideration .
N
4

given only *to conditions in which the gain in the direction of the

light axis and its losses correspond and are in ctable oscillation, it {

is possible to have three types of procedural methods:

) 1
b (1) G-—ﬁln(};l.gn)m’ (2)

™n this, L is the length of tne cavity. Equation (2) expresses

A condi<lon Trownt2 eq2n point in the interval between the two

e
dinmensions T, 2 3gtisfies the condition of stable oscillation .

witnout any mutusli =2ffects between adjacent points.
J

(i1) LGM=—§%MU%R§-M%@

! In this, ® 1= the lens width. Zquation (3) expresses the total A
? oscilianion af t 0 t direction of flow movewmertv for the

3: various smnall areas of the light cavity, chocosing I  acs a constant

:: nuneric:l value (3)]. This method is ejquivalent to doing a slicing

X treaSmant along the height of the cavity. .

=

I:J:Gdzdzu— ¥ In(R;-Ry), (4)

2L

In this, ‘d i< thz electrode spacing. Bquation {(4) shows the total
§
lizns sarfaze Jigut strengtn to be a constant gquantity, considering the
M “otal ~nvitsr's overall oscillation effects. v
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The methods discussed above are all incapable of giving detailed ;
field strength distributions. Hkowever, they ars still capable of N
providing, in =2 simple and relatively tentative way, a two-dimensional .
\]
distribution of saturation and gain on the cross section of a light ﬂi
cavity as well as the light strength and the output power. .
.
i
II. AN ANALY3IS OF THE RESULTS OF CALCULATIONS ]
]
R
As far as the use of the methods discussed above is concerned, ::
for th2 structure of a given cavity body, it is possible *o make use fi
07 namnerical solutions to obtain the parameter 1 s a GT T up ~
two~dinensional distribution of such paysical gquantities, &
i
1. RULES GOVIRGING CAANGES IN Gz, z, I) ALONG THE DIRECTION f

IR RLOW MOYEMEST

Fig. 2 is the family of G@~2 curves defining the parameter I for a

given z . As far as the the area MKin which the gas flow enters

the slzctical discharge (I = 0) is concerned, small signal gains Go

increwss along z . Moreover, at the point K , it enters

i
into the the light cavity overlap area KN . 1In the interior of
this ar=a, the G~z curves vary with differences in the light

strengtns. As far as the sustained increase of the G, for the curve I(I=0)

fly ‘-‘ - ;‘I'.n.‘n{."-"."-.,‘ _.'..'.’-.. e

is concern=3, it is lavel,slow and continuous. Moreover, it tends
r

toward saturation. When I%0 , the @~% curves trend away N,
from the I :jrve, and their forms, due to the fact the strength of 1 2
is weak, =r= different. %‘

(i) Wwen I ‘= relatively small (curve 2), & continuously 3

goes up znd its form is similar to that of curve 1. However, it is

P
..

somewnzt lowar ;é
(ii) Wner I s increased (curve 3), & , along with o , B
zoasl1a-< 10 show the occurrence of a low valley ana a nigh peak. §
"~
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(11i) Wwnen I s relatively large (curve 4), @ , in the z>K

portion, rapidiy drops down and itends toward a certain stable 137
value. On the curve, one sees the presentation of a flat platfornu
shape and, after that, a drop off.
(iv) When I is extremely strong (curve 5), the G curve
form is similar to that of curve 4. @ , at the place where =z =
X, and, after a precipitate drop, shows a curve whicn turns into a
slow drop off without there being a flat portion of the curve.

MNN=" Tem
Gim™) U-7 = 3
1.0 Tom2. K

Pp=20Torr

CO0;:Nx: llo=5:27:68
E/N=2,3%10"%
‘Veem®

0.8}
0.6

0.4}

I 278 \V/cm’

0.2 5
k ~_"‘000W ‘em®

M‘__‘v 41_!1";'? 8 12 g(em)

(2} xuz(s)

1. Pig. 2 G-I-r  Curves 2. Electrical Excitation Area 3. Light

Cavity

In the NK’ area in the back portion of the lignht cavity, the gas
flow i3 already gone through the electrical excitation area. Due to
the fact thzt the excited radiation and tha coliisian relaxation are
botii in operation, all the curves present a downward trenaﬁ At >K'

, the gas flow has already gone through the light cavity area. At
tnis time, I=0 . All th= @o¢ _urves show a certain type of upward
returning phernomenon. Finally, they go over the peax value and

continue o descend.

Fig. 2 gives the rules governing changes in the @-Iz  ~yrves,
114, with these, it is possible, in a relatively universal fashion, to
refl2ct g nusber of ths transverse flow discharges COs-N,-H,0

l=zzer’'s ba2xiz physical mechanisms. After the gas flow gues out of the
e

lzctrie=l exeitation area, >MN th= rules govern.ing the
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changes in G~z are similar to QDL . 1t is possible to do

A,

the same sort of description as is found in reference [4]. That is,

from the energy transmitted oy vibration, the energy transmitted by

radiation, and their speeds, under the conditions of non-radiation

ey o o g iy ]

N fields, and fields with different radiation strengths and weaknesses,
. the low laser energy level supplyingslow, abrupt, full and sparce
magnitudes of particle number turnbacks provide the explanation [4].
The peculiar characteristic of this article lies in the 4
electrical excitation area. In Fig. 2, in the MK area, electrons
W take large amounts of COs, N. molecules and pump them into the
laser upper energy l=avels C0,(001) and Ny(v=1) y causing ;

the particle nuther £o turn around and there to be =n abrupt increase.

ma
n ’

i g

18 causes Go to rapidly go up. However, along with increases in ¢«
h

1
t
v

[§y]

coililsion relaxation unce=usingly dissipates the upper energy

%))
ey’
©

T~

(64 i

n

3¢

gy, restoring the laser lower encrgy level ana level motion.

m

"his causes Ge to g0 up more slowly. These two types of effects 3

uz
[

have a nutually restraining influence on each other. Go can tend

AL R A,

toward the s=turation value for a4 given electric field. In the
exzit=tion and lignt cavity overlap areas (Fig. 2 KN
section), %he =zitu=ztion is relatively complicated. The electron

SR I

mamping input, tae lignt absorption and excitation radiation (V-V),

e g r_ . -

u and thne (V-T) relaxation are three types factors which mutually
th exch other. Under conditions of different 1 , one sees

2

contend wi

! prroduced the szveral different types of rorus of G~g curves shown

AT A

{ in Pig. 2. The curve 21 is relatively small. The electron paumping

)

input, in th- KN arew, is in the ascendency, maintaining the

Y sustzined rise of @ . When I increases {(curve %), the received and A
a stimulated radiation of ligihtt and the vibrational relaxation effects, g
j at th- 2niry to the light cavity, has already surpassed the effects of E
; the electron puaping, and the curve shows a dropping trend. However, L
due to the fuct that the electron pumping is still maintained and

o aecamulates, the results can still, in the area behind thae electron :
y stimulation arew, retake the ascendancy. Therefore, after the Q
s enp2arance of the valley values, one sees a rising section. Curves 4 .

2rd 5 show that, under the effects of strong ruadiation, the light

- -
L

)

numring s the dscisive effect. Therefore, at the entry of the light

-

recipitously goes down. In curve 4, the level portion

X
o
RY
-
Q
3

deunasiretes tnzt el-ctron pumping, radiation trasfer energy and the

7 ’ i
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relzx=<ion transfer ensrgy speed are in very good equilibrium, which
causes thne particle numbers for the upper and lower las=r energy
levels to differ by a certain value. Under the effects of an
extremnely strong radiation field {curve 5) one does not see the
occurrenc= of this type of stable phase. When I is very large, the
exit @ is very low (Fig. 2 curve 5). This is explained by the fact
that the media energy inside the cavity nas already achieved adequate
utilizztion.

oo}/ 7,
,‘oa ( _ /\—ferzz;u(i-o)
e —— kT } x TU=0)
Ml 13 3 4 56 71 3 5 1
¥ #(cm)
P, ¥iz.? DRietribution "art for T, 7, u in Terns of =2

As far =25 Flg. 3 is concerned, the rules for the changes in =«

45 1t varies with ali the quantities T.Tiu coumparns phe-
nomendioz cxlly in 2 wanner adequate to explain the trends in tne
changes of the curves in Fig., 2. 1In Fig. 4, the shepe of the 4T~z

4-5 tines reference _4]. (T19—T)~50K, is also high as
comp=rel wita reference [4]. What is important here is that the light
cavity s=0ction whicn this article studizd has an electrical excitation
zZon= (KN) . In this area, the fast electron punping effect
rontinuously increases the concentration or accumulation number. When

is very larz-, the radiation transfer energy speed exceeds the

wotezular int-rval (V-V)  as well as th- (V-T)  energy transfor
spe=d., Tne I%fnergy storage cannot be replenished and s already,
Leecais: 07 4,2 snsrgy of the vibrational form or wmode of CUy (vy)

o1z ption 20l the energy of the laser lower energy level ©COu(y,)

3

S A IRy 7 .-."’}\. " '\_‘-)‘-' f .‘,\' '.\ N.\"\V\Q“\{ ) -\.\'..‘. 'h;. -\}~N\ \ O A ,_-\‘\ W T
i '~ . v - Dbt »

L) (‘_ﬂ

carve is very diffzrent from that in Fig. 4 of reference _4]).(T»—Ty)~200K,is
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vibrational mode, also unable to evacuate, creating a drop in Ts ,

»
A and a rise in T . Morezover, within the range of (E/N)

which was researched in this article { B ——- field strength, N ———--
?
| tot2l particle nunber for gases), the pumping speed of electrons intoXN;(v=1)
! exceeded the CO4(vs, punying speed. Therefore, one
D)
P sees the appearance of a relatively large (Tx—Ts) and (T12a~T),
. After having gone out of the KN =«rea, there is already an
by absence of any electron pumping effect. At this time, in the light
3 cavity, the mechanisms for the laser dynamics and the dissipation and
3 intensification of energies between the various energy levels are

precisely the sume a3 those in refierence 4.
»
\
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1. Pig.4 Grazpa of the Thanges in  Is=Td  4p4 (T12=T)  in Terms of =z

2. Electronic Excltatlion Area 3., Lignht Cavity Area
)‘
Y
L3

2. RULEY FJR CHAWFES In SUCH PHYSICAL QUANTITIES AS Gz, z, I)

ALONT HRIGAT z
¥ Fig. o reflents the rules for tu- changes in G~z under

differing =2 171 conditions. All the various curves show an absence
. of compiizati=i :nzage=., Curves for different = Lo:2nticns are
- basically par=llel. It is only when @ follows an increase in I
: that there 1o o reducad correspond=nce. PFig. 6 shows the rules for
[ the chenase o T T, p, u slong with 2 . This type of change
v coren priac’ pally fromn changss in n, along with z ., », along the
X Jire2ti~m, baaiz2alle does not thange. Therefore, 17 we tuwe =0z
)
1
L)
L)
. 9 L'
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Srom Pig. 3, it is possible to see that u,

1owar r:aches, receives an acceleration.

—t

i

=

nf L8 A0T aarge.

loox a* it as becoming 2 constant, then this is a reasonable

in tae

However, the change along

>-anges in 6 Along With s for Tiven iz

- pl=iar surface distribution graph of G(z, 2)
Uad-r ~adiztion f.2311 effects, the Jorrn of the distribution shows very
- 4 - . - A P r . .
arcs Jisgcl v T ant T es with referencs "6]. Therefore, it is not
prs3sinle t5 wc- 1 rale-= Tor pariods of no radiation field to znalyze
Tigat cavity rrdiisons 10 periods of stroag radiation fields.
tz ey Zlen)
. 3t
S rom, T, \ T \ P
nl 2=5.05¢cm ar \
l \
3t ! t
l I
= L u{m/s)
UV S W 60 0 83 . “pr
Sww 300 T 900 ™K 10 23 Y P(Torr)
@ ®
1. ®ig.6 Ruls: Tovernlng Changes in ToT,u.p Along with =z for
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mil=ians
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3, Stability Distributions of Light 3trengtns in Cavi

We hzve the Pig.2 curves for Gz, 2z, I) . If w= select a
certain stable oscillation condition and a given degre= of lens
surfacs output coupling and reflection rate, it is possible to
specifically determine the light strength stahility distribution in
cavities. Therefore, it is possible to calculate the output power
for the apparatus.

On the basis of equation {2), in order to maintain stable
oscillation, different degrees of coupling have different light
strength distributions (see Pig.8(a)'s 0:.Ca. 03 curves). As far
23 twe curves for Gy and Cyat the entrance to the light cavity (z=K)

Ja

~~2 2oncernzd, ,& any Go snow = clear interruption. Thisreflects 139
in Tig. 8!b}, tnat thie I distribution in the corresponding locations
stows sudd=n high peaks which do not sguare with the experiaental
2lly, it is not advantageous to select this

e

rezalits. Thersfore, gene
e Je of coupling is €, , and in the special @G

m=thod. Only when the
condisions in wainh @, is precisely ejuzl to the =K lcgcation froan
equation (2. =nl only then, is it possible for the sudden high peak
change in I t> disaprpsar {(see Fig.3(a) O: curve). Moveover. it is
possiole to arrive 4t results approximating the tests. The Gy
distrisurion in reference [ 5] and the FPig.8{a) Ci curve correspond
qui*» well. However, the former, in order to make th- I @G
disterinarion able Yo zpproximately correspond to the actual situation,
maas o concious s2lection of resultis for electrical current density

A

distribarioas whichh simalabte 2 sine form.

3 0.1
’o:2 1 N o= 0298
/ ‘=m0, 13.)
u r. VAR PR 0.@]_5
/ ‘\- .= 0.075
/ ) o 3 Mo.m
" 02 o 1 005 0.050
3 7 5 9 10
K (e
mzx(,-ﬁy ?
1. 2ic.” wner 1 1w Given, the Distribution of ,G on tne 2-2 lane
2. Lz 17 n, Ares
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In the lower reaches of the lignt cavity { (s>K’ ares), I
gradually falls to gzero. G~z curves should have a small peak, as
has already been explained, however. reference [5] is certainly not
able to reasonablly describe the rules for this change.

According to equation (3), as far as a certain given small area
of z is concerned, @(z) in equation (3) is nothing other than a
root curve for a given I 7w rig. 2. As concerns a series of 1[I , 1t
is possible to show g grapn for the corresponding GGa~1
relationships !see equation (3) and Fig.9). Therefore, I 1is a
constant unrelated to % - an average value representing the optical
strangtn for the small area of the lens surface concerned. The method
is not capabi~ »f gziving the status of the radiation field along 'z .
dowever, it still avoids, when doing treatments on the basis of
egquation (2), the possiopility of the occurrence, on curves, of 140
unrea301ablly abrupt pesx forus. As far as the treatment of 2z as

Jescribed above is coancerned, it is also possible to give a general

I(10° W/em®)
C-Rey R
016G ') MN=55cm
f T~
° s 7-\
[} < =
S
4 4 l*_q__/\
/ I Co=30
i/
| Cy=8
.
L2 i B ye T 8§ 9

. Fig.B A G-I-r Relationship Graph Under Condition (I)1. 2.
Coupling 3. Electrical of Electronic Excitation Area 4.

ht Cavity Area 5. Degree of Coupling
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k .

o distribution for the light strengths in teras of the heights inside d

' the cavity (such as is shown in Fig. 10). The height d of the lens N
surface and th=2 surface area surrounded by the 1 curve, when

N multipled with the corresponding degre- of coupling, then, equals the ﬂ

3

& to*z21 output power of the insturment.

)

\ . . , . .

b On the basis of the light strength Iy calculated froa equation

i (4) {a= shown in ¥ig.10), it is selected as one constant number for '

" the wnole lens surfacs, reflecting the average value for the three ;

0\ dimensions of tha light cavity with the whole light cavity body in .
stable o=zcililztion. Moreover, Iy 1is, then, on the basis of the .
light gt~eneth calculated from equation (3), a reflection of the

b averzags value for the two dimensional light cavidty. -3

Table 1 s2ts out the results of calculations done for a killowatt *

r transverse laser instrument using the three methods discussed above. A
Itz tes*t conditions were, respectively, To= 273K, po=20Torr, Uo=TOm/sec, J =104,

. E/N=2.2%x10"1V.cm?, [CO’]:[Nﬂ]:[He]’_5:27:68_ Table 1 shows that the results of
calculations using equation (2) when coumpared to tie results of ;
calculations using equation (3) are higher by 10-20%, despite the fact :

]

o ta32*t ths G~z Ise curves calculated using the tnree types of

z metvods show very large differences (see Fig.2 and Fig.3). The
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1. Taeble ¥ A Coxparison of tne Results for Several Types of
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! Theoretical snd Txparimental Talculations 2. Method 3. Experiment o
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¢ 4. Zquation (2) 5. Zguation {3) 6. Bquation (4) 7. Power X
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"l
4 distrivutioa of G, T¢ in terms of z, as calculated in this ;
artizle, ar< not uniform either {see Fig. 5,6, and 7). However, the -
)
powers calculated by the use of equation (3) and equation (4) are very ¢
clos2 to each othsr., It is possible to see that the total power of un ‘
2 instrument is certainly not sensitive to the distributions of these -
D rhysical quantiti=s in light cavities. Therefore, the total power >,
‘ .,
calcul=ted for an inatrusent using any one of the methods discussed R
above will alsays be close to the experimental values. Moreover, they N
] are all sufficiently similar to be workable, and it is possible to do >
K putuzl 23t validations betwesn then. However, the wethods in this 4
\ . . . \ . . . - . o
. article =r- cupable of reflecting the overall distribution of I 1in M
teras of z , and, this type of distribution is c¢losely related to )
. th= azgaitudes and distributions of the forms and electron aensities py
h ) L)
] for electrod--. -
1ZI. CONCLUBSION g
) ™~
g ;
. As concerns the simple theoretical model which this article uses, a
. . s e
: it relates the electronic and optical parameters of electonic by
! e}
axcitation Stransverse flow CO; laser devices and proluces, for these ’
4 . . . . . 1 a s - - s o
! jsvines, two-dimensional distributions Tor such physical gqaantities as f
f W3
P z.in erelisients, vibration tempercztures, and so on, as well as rules vy
¥ < +
» for th- changes 1a tight intansities as tuey vary inside light .
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cavities. All the results obtained are explained through the use of
microscopic physical mech=anisns.

Use was nade of three types of stable oscillation conditions and
¢ we solved for the stable oscillation light strengths inside cavities.
Moreover, we made comparisons of the three types of results, analyzed
them and commented on their individual reasonableness, reliability and
range of applicability. This type of method was relatively simple and
convenient. It saves on computational time, and it 1s possible to
study the effects of the various design parameters and determine the
optimum design plan.

! This article is the result of concrete study of transverse flow
electrical discharge CO. laser devices. However, its basic rules and

; methods have a cert i universality and can also be fitted to concrete
conditions to = =mpplicable to otner instruments possessing wmutual
interactions of tne turee types of factors - electrical discharge,
flow movements =znd radiation fields.

v As concerns the carrying out of calculations under conditions of
wilowatt level device operation of a2 basic unit machine, the results

ware in gener agreement with experimentation, demonstrating the

usefulness of the methods in this article.
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